Blockade of sensitization to methylphenidate by MK-801: partial dissociation from motor effects.
The role of MK-801's locomotor effect in blocking the development of sensitization to methylphenidate was investigated utilizing a computerized locomotor activity monitoring system. After 7 days of acclimation to a 12:12 light-dark cycle (lights on at 07:00), male Sprague-Dawley rats (n=62) were housed in test cages and motor activity was recorded continuously for 16 days. The first 2 days of recording served as a baseline for each rat, and on day 3 each rat received a saline injection. On days 4 to 9 rats were randomly divided into seven groups: Rats received either six daily s.c. injections of methylphenidate (2.5 mg/kg; Group 1), or six daily i.p. injections of 0.30 mg/kg, 0.05 mg/kg MK-801 (Groups 2 and 3, respectively); two MK-801 pre-treatment groups received a single i.p. injection of 0.05, or 0.30 mg/kg MK-801 one hour prior to 2.5 mg/kg methylphenidate (n=8 each) on day 4 followed by five daily injections of 2.5 mg/kg methylphenidate; and finally, two cotreatment groups received a challenge dose of 2.5 mg/kg methylphenidate on day 4 followed by either 0.05 or 0.30 mg/kg MK-801 i.p. one hour prior to 2.5 mg/kg methylphenidate from days 5 to 9. All groups were allowed five days of no treatment before being re-challenged on day 15 with the same treatment they received on day 4. Methylphenidate and 0.30 mg/kg MK-801 sensitized to their own locomotor effects, but 0.05 mg/kg MK-801, which had no acute motor effects, did not. The administration of MK-801 (0.30 mg/kg) prior to methylphenidate either singly on day 4, or coadministered throughout the repeated methylphenidate treatment phase, blocked the development of sensitization to methylphenidate. However, MK-801 at 0.05 mg/kg delayed the development of sensitization when co-administered on days 5 to 9, but a single injection 1 h prior to methylphenidate on day 4 did not prevent sensitization to subsequent methylphenidate administration. In conclusion, MK-801 prevents sensitization to methylphenidate; motor stimulation by MK-801 is not necessary for short-term prevention or delay of sensitization to methylphenidate but may be necessary for a persistent blockade of sensitization.